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Background: Adolescent gambling and substance use are viewed as a public health concern internationally. The
early onset age of gambling is a known risk factor for developing gambling problems later in life. The aims of this
study are: to evaluate the internal consistency reliability, factorial validity and classification accuracy of the Finnish
version of DSM-IV-Multiple Response-Juvenile (DSM-IV-MR-J) criteria measuring at-risk/problem gambling (ARPG); to
examine gender differences in gambling participation, ARPG and substance use among first-year junior high school
students; and to investigate the association of gambling and gaming (video game playing) participation, substance
use and social variables with ARPG.
Methods: This study examined 988 adolescents (mean age 13.4 years) at 11 public schools in Finland between
October-December 2013. The response rate was 91.6%. Chi-squared test and binary logistic regression analysis were used.
Results: ‘Illegal acts’ was the most endorsed and sensitive, but the least specific criteria identifying ARPG. During the past
year, 51.6% of the respondents had gambled, 7.9% were identified as at-risk/problem gamblers (DSM-IV-MR-J score≥
2), 8.0% had smoked and 8.9% had been drinking for intoxication, and the first three were significantly more common
among boys than girls. The odds ratio of being a male past-year at-risk/problem gambler was 2.27, 5.78 for gambling
often or sometimes, 2.42 for video game playing weekly or more often and 6.23 for having peer gamblers.
Conclusions: Overall, the Finnish version of the DSM-IV-MR-J had acceptable internal consistency reliability and factorial
validity. None of the DSM-IV-MR-J criteria were accurate enough to screen ARPG per se. ARPG past-year prevalence was
relatively high with males gambling more than females. ARPG was as common as drinking alcohol for intoxication and
smoking. Peer gambling was strongly associated with ARPG. Efficient strategies to minimise the risks of gambling
problems, tools for prevention and identification of ARPG among the underage are needed.
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Adolescents have an increased likelihood for developing
addictive behaviours [1-3] such as gambling. Internation-
ally, the prevalence rates of adolescent gambling problems
vary from 1.6% to 6.7% [4], and these rates are higher than
the rates of 0.2% to 5.3% obtained from general population
samples [5]. The consequences of adolescent at-risk and
problem gambling (ARPG) are multitudinous, harmfully* Correspondence: sari.castren@thl.fi
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unless otherwise stated.affecting adolescents’ overall social functioning and quality
of life [6]. Early onset age of gambling is associated with
more severe gambling behaviour [7,8] and may predict
substance use disorders, depression and other psychiatric
concerns in adulthood [9]. The influence of both peers
and family (e.g. family socio-demographic factors, general
family climate, parenting practices, family members’ at-
titudes and behaviours and their relationship charac-
teristics) is also associated with adolescent problem
gambling [10-13].
In typical gambling studies gambling participation is in-
quired into using categorical variables measuring gambling
frequency or different game type gambled, while ARPG is. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,
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[14,15]. Yet internationally, gambling studies of ARPG
among adolescents have included limited investigation of
instrument validity and reliability [4,14,16].
A current meta-analysis proposes that 77% to 83% of
adolescents have been involved in some form of gam-
bling [4]. Recent study from Finland revealed that 44%
of adolescents had gambled during the past six months
[17]. The past-year prevalence rate of Finnish population
(15–74 year olds) problem gambling is 2.7% (South Oaks
Gambling Screen, SOGS ≥3 points) [18] and 5.0% for
adolescents (South Oaks Gambling Screen Revised for
Adolescents, SOGS-RA = 2-3) [19]. Since 2006, Finnish
adolescent problem gambling has been investigated by
only using single questions [17,20] or extracted from
population study, for example the past-year prevalence
rate for 15–24 year olds was 3.8% (SOGS ≥3) [18]. In
Finland many gambling opportunities are widely access-
ible and available, for example slot machines can be
gambled at all major grocery stores and adolescents
gamble despite the 18-year age limit [21]. In fact, re-
search about the adolescent prevalence rate in Finland
has been limited and the extent of this phenomenon is
still unclear.
Internationally males gamble more and are at-risk/
problem gamblers (ARPGers) more often than females
[13,22]. Overall vulnerability of adolescents developing
gambling problems may be explained by adolescents be-
ing both prone to and espousing risk-taking behaviours,
and not being aware of the potential undesirable effects
of such behaviours (e.g. depression, increased risk of al-
cohol and substance abuse disorders, increased risk of
suicide ideation and attempt, higher anxiety, poor gen-
eral health, disrupted familial/peer relationships, increased
risk of delinquency and crime and poor academic perform-
ance) [6,13,23-25]. Phases of adolescence, especially when
educational and social environments change, for example
beginning junior high school, may pose a particular chal-
lenge for adopting at-risk behaviours.
In addition, the elevated rates of substance use, such
as alcohol use and smoking, are associated with adoles-
cent ARPG for both genders [26-28]. Thus substance
use has been viewed as a warning sign for gambling
problems and vice versa [29]. Problematic internet use,
computer and/or video game playing, especially among
male adolescents is also associated with gambling prob-
lems [30-35]. It has actually been proposed that video
game playing shares similar features with gambling, es-
pecially with games of chance, both providing intermit-
tent rewards to the participants [36].
Family plays a crucial role in transmitting an interest
in gambling from one generation to the next [12,23,29].
Moreover, adolescent gambling frequency is related to
parents’ gambling frequency and the severity of theirparents’ gambling problems [37]. Furthermore, those ad-
olescents whose parents have a positive attitude towards
gambling or are problem gamblers are more likely to re-
port ARPG themselves [12,29]. Additionally, peers play
an important role in moulding the risky behaviours of
adolescents. Adolescent problem gamblers tend to have
peers who gamble [27,38,39] and those peers often have
gambling problems [13]. Furthermore, social learning
and peer modelling are strongly involved in the acquisi-
tion of gambling behaviours [36,40] and adolescents may
choose a more risky behaviour when peers are actually
present [41].
As several vulnerabilities and factors have been identi-
fied as being associated with adolescent gambling, ado-
lescent gambling has been internationally recognised as
a public health concern [4,42]. However, little is still
known about adolescent gambling in Finland. In order
to start planning harm minimization and prevention
programs in Finland, the involvement and prevalence of
adolescent gambling and ARPG as well as other related
factors should be examined.
Aims
In our study, the DSM-IV-Multiple Response-Juvenile
(DSM-IV-MR-J) instrument was used in the Finnish
context for the first time. Therefore, the first aim of this
study was to evaluate the internal consistency reliability,
factorial validity and classification accuracy of the Finnish
version of DSM-IV-Multiple Response-Juvenile (DSM-IV-
MR-J) criteria. The best DSM-IV-MR-J items would cor-
rectly identify the largest proportion of ARPGers. To be
precise, the most effective items are those with high sensi-
tivity (e.g. true positives identified correctly) and high spe-
cificity (e.g. low proportion of false positives) [43]. The
second aim was to examine gender differences in gam-
bling participation, ARPG and substance use among first-
year junior high school students in Finland, since both
gender differences [13,22,44] and substance abuse [24,45]
are known vulnerability factors for adolescent problem
gambling. The third aim was chosen based on findings of
previous studies where video game playing [30-35] and
family members’ and peers’ gambling [10-13] have been
positively associated with adolescent problem gambling.
Thus, the aim was to investigate the association of gam-
bling and gaming (video game playing) participation, sub-
stance use and social variables with ARPG.
Methods
A convenience sample of 1079 junior high school stu-
dents from Finland was invited to this cross-sectional
study. Eligible schools were recruited via the Association
of Finnish Principals in September 2013. Inclusion cri-
teria of the schools were to have at least two first-year
junior high school classes in the same school and the
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Eventually, 11 schools covering the largest cities in East,
North and West Finland were willing to participate in
the study. Two provinces required a municipal school
administration’s permission, which was applied for and
granted. The Ethics Committee of the University of
Helsinki approved this study.
The data were collected between October and December
2013. An information letter about the upcoming study was
sent to the teachers and via the teachers to the parents.
The students were then informed using a letter attached to
the questionnaire. Information for parents and students in-
cluded the purpose of the study and its nature being an-
onymous and voluntary. The questionnaire was handed
out and completed in the classroom, supervised by the
teachers. The students were instructed to return the ques-
tionnaire in a sealed envelope to guarantee their anonym-
ity. In addition, the students were offered the possibility of
contact with a psychologist in case they had questions or
concerns regarding the study.
Ultimately, the response rate was 91.6%. Of the 988 re-
spondents, half (50.0%) were boys, 46.8% were girls and
3.2% did not report their gender. The respondents’ age
ranged from 12 to 15 years (Mean age 13.41 years; SD =
0.37). In this study the respondents are referred to as
first-year junior high school students because they had
just started in a new school setting. In Finland students
start school at the age of seven and the targeted 7th
grade students are typically aged around 13 years (corre-
sponding US 8th grade; UK 9th grade).
Questionnaire
The data were collected using a structured questionnaire
including questions measuring gambling behaviour, sub-
stance use, video game playing and social variables (family
members’ and peers’ gambling). In addition, age and gen-
der were inquired.
Gambling behaviour
The gambling participation was inquired with the ques-
tion: “Have you gambled?” during the past year with the
following answering options: 1 = never, 2 = once or twice,
3 = sometimes and 4 = often. The names for these cat-
egories were adopted from the DSM-IV-MR-J [46].
Combining the last two categories (3 and 4) follows
the example of the scoring of the DSM-IV-MR-J item
numbers 2–6. Furthermore, the number of responses
in two cells limited the use of the original four subcat-
egories. Therefore, for the multivariate model the first
two and the last two categories were combined.
At-risk/problem gambling during the past year was
measured by the DSM-IV-Multiple Response-Juvenile
(DSM-IV-MR-J) instrument including nine items [46].
The response categories included: 1 = never, 2 = once ortwice, 3 = sometimes and 4 = often. Scoring of criteria 1:
often = 1 point, criteria 2–6: sometimes and often = 1
point, and criteria 7–9: once or twice, sometimes and
often = 1 point. Total score (range 0–9) was calculated
by summing up the scores of all items. The total DSM-
IV-MR-J score of two or more points was used to iden-
tify ARPGers [44].
The DSM-IV-MR-J instrument has been widely used and
shown to be reliable and valid among adolescents. In the
original version of the DSM-IV-MR-J, Cronbach’s alpha
value was 0.75 [46] and translated versions have also shown
acceptable validities and reliabilities (e.g. [47–48]). The
Finnish version of the DSM-IV-MR-J was translated by a
group of gambling researchers and checked by a multi-
professional panel (N = 5). The back-translated Finnish ver-
sion of adult DSM-IV criteria and previous literature were
used as a reference [47-49].
Substance use
Substance use including alcohol use and smoking is as-
sociated with ARPG [45,50,51]. Alcohol use was assessed
using a question: “Have you ever drunk for intoxica-
tion?” while smoking was inquired using a question: “Do
you smoke?” The response options for both questions
included: 1 = yes and 2 = no. The reason for using those
questions in particular was to compare our results with
the Finnish School Health Promotion Study [52] where
the same questions were used.
Gaming
Gaming (video game playing) is associated with ARPG
[35,36]. Video game playing was inquired with two ques-
tions: “Do you play video games at home?” and “Do you
play video games elsewhere (e.g. at friends’ houses)?”
with the time frame being during the past year. The re-
sponse categories included: 1 = never, 2 = less than once
a week and 3 = weekly or more often. First, the answers
to the last two categories were combined to make a
distinction between infrequent and frequent gaming.
Second, the answers to both questions were combined
to indicate whether the respondent had played at home
and/or elsewhere.
Social variables
Both family [12,23,36] and peers [13,27,38,39] play a cru-
cial role in transmitting an interest in gambling to adoles-
cents. Social variables were inquired with three questions:
“Do your parents gamble?”, “Do your siblings gamble?”
and “Do your friends gamble?” The response categories
for each question were: 1 = yes and 2 = no. The answers to
the first two questions were combined to indicate whether
the parents and/or siblings of the respondent gambled,
and the new variable was named family gambling.
Table 1 Factor analysis of the Finnish version of the DSM-
IV-MR-J
Rotated factor matrix n Factor 1 Factor 2
1. Preoccupation 983 .513
2. Tolerance 984 .770
3. Withdrawal 987 .511
4. Loss of control 986 .606
5. Escape 987 (.282)
6. Chasing 986 .603
7. Lies 986 .989
8. Illegal acts 984 .310 .455
9. Risked job/education/relationship 988 .357
Rotation sums of squared loadings
% of variance 23.687 18.495
Cumulative % of variance 23.687 42.183
Initial eigenvalue
% of variance 40.081 11.374
Cumulative % of variance 40.081 51.454
Extraction method: Maximum likelihood; Rotation method: Varimax with Kaiser
Normalization; Small loadings (<0.03) were omitted; N=988.
Figure 1 Scree Plot of factors of the Finnish version of the
DSM-IV-MR-J.
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The data were analysed using SPSS 21.0 software (SPSS,
Inc., Chicago, IL, USA). Descriptive statistics included
frequencies, percentages, means and standard deviations
(SD). A factor analysis was performed to test the structure
of the factors of the Finnish version of the DSM-IV-MR-J
among first-year junior high school students. Maximum
likelihood was used as an extraction method and the fac-
tors were rotated with Varimax with Kaiser normalization.
Classification accuracy included analysis of sensitivity and
specificity of the DSM-IV-MR-J criteria.
Statistical significance (p) was determined by the chi-
squared test and binary logistic regression analysis. The
exact p-values are presented in the results to detect statis-
tically significant differences (p ≤ 0.05). 95% confidence in-
tervals (CI) were estimated for all identified proportions.
Results of the logistic regression analyses are presented as
odds ratios (OR) and their corresponding CIs. In our
study, odds ratio refers to the odds of being an ARPGer
(DSM-IV-MR-J score ≥ 2) given the indicated risk factor
divided by the odds of being an ARPGer given no indi-
cated risk factor, when the other risk factors held fixed;
that is, specific effects of risk factors on the odds of ARPG
were studied. All independent variables were included in
the model simultaneously.
Results
Internal consistency reliability, factorial validity and
classification accuracy
In our study, the DSM-IV-MR-J reached the Cronbach
alpha value of 0.86. Based on exploratory factor analysis,
two factors with an eigenvalue over 1.0 were identified
(Table 1). The first factor (eigenvalue 3.61) accounted
for a larger share of the variance, since it accounted for
40.1% of variance while the other factor (eigenvalue
1.02) accounted for 11.4%. The first factor showed posi-
tive correlations with the psychological states known to
be related to problem gambling: preoccupation, chasing
losses, loss of control, escape and tolerance and with-
drawal symptoms felt when trying to cut down on gam-
bling. The other factor correlated with antisocial and
illegal behaviours including telling lies, committing il-
legal or antisocial acts because of gambling and falling
out with family or friends and truancy from school to
gamble. Thus, the scree plot clearly supported the use of
one-factor solution (Figure 1).
The total number of the endorsed criteria ranged from
0 to 9 amongst both genders (Table 2). The endorsement
of the DSM-IV-MR-J items varied from 0.9% (Escape) to
11.6% (Illegal acts) within all respondents. Among ARP-
Gers the endorsement of the items varied from 10.3%
(Escape) to 78.2% (Illegal acts). Sensitivity of the items
varied from 0.22-0.78 while specificity varied from 0.94-
0.99. Illegal acts, tolerance, loss of control and lies werenot only the most commonly endorsed DSM-IV-MR-J
criteria, but also the most sensitive items in identifying
ARPGers among first-year junior high school students in
Finland. Yet, illegal act was the least specific criteria in
the DSM-IV-MR-J instrument.
Gambling participation, at-risk/problem gambling and
substance use by gender
During the past year, 51.6% of the respondents had gambled
once or twice, sometimes or often (Table 3). Altogether, 7.9%
of the respondents were identified as past-year ARPGers
(DSM-IV-MR-J≥ 2 points). Further analysis showed that
4.9% were at-risk gamblers (DSM-IV-MR-J = 2-3 points) and
Table 2 Positive endorsement and classification accuracy of the DSM-IV-MR-J criteria during the past year
DSM-IV-MR-J All respondents ARPGers Sensitivity Specificity
n=988 n=78
Dimension Criteria n (%, CI) n (%, CI)
1. Preoccupation Preoccupied with gambling (e.g. thinking about
gambling or planning next venture).
28 (2.8±1.0) 24 (30.8±10.3) 0.31 0.99
2. Tolerance Needs to gamble with increasing amounts of
money in order to achieve the desired
excitement.
45 (4.6±1.3) 40 (51.3±11.1) 0.51 0.99
3. Withdrawal Restlessness or irritability when attempting to
cut down or stop gambling.
20 (2.0±0.9) 19 (24.4±9.5) 0.24 0.99
4. Loss of control Often spent much more money on gambling
than planned.
53 (5.4±1.4) 38 (48.7±11.1) 0.49 0.98
5. Escape Gambles as a way of escaping from problems
or relieving dysphoric mood (e.g. feelings of
helplessness, guilt, anxiety, depression).
9 (0.9±0.6) 8 (10.3±6.8) 0.10 0.99
6. Chasing After losing money gambling, often returns
another day in order to get even (“chasing”
one’s losses).
30 (3.0±1.1) 29 (37.2±10.7) 0.37 0.99
7. Lies Lies to family about gambling behaviour. 41 (4.1±1.2) 38 (48.7±11.1) 0.49 0.99
8. Illegal acts Committed unsocial or illegal acts, such as
gambling with school dinner or fare money,
stealing from home or from outside home.
115 (11.6±2.0) 61 (78.2±9.2) 0.78 0.94
9. Risked job/education/
relationship
Has had arguments with family, friends or
others, or truanted from school because of
gambling.
24 (2.4±1.0) 17 (21.8±9.2) 0.22 0.99
Total score* ≥2 78 (7.9±1.7) - -
*At-risk/problem gambling (ARPG) was defined using the DSM-IV-MR-J score≥2 [46]; CI, Confidence Intervals.
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spondents, 8.0% had smoked and 8.9% had been drinking
for intoxication (Table 3). Past-year gambling frequency,
ARPG and smoking were statistically significantly more
common among boys compared with girls. There were no
statistically significant gender differences in drinking for
intoxication.At-risk/problem gambling and the correlates
Based on bivariate analyses, gambling often or some-
times was statistically significantly associated with ARPG
compared with being a non-gambler or gambling once
or twice (Table 4). Of the respondents, 18.8% had played
video games weekly or more often, 48.9% had played less
than once a week and 34.2% had never played video
games. Also video game playing weekly or more often
was statistically significantly associated with ARPG com-
pared with video game playing never or less than once a
week. Both smoking and drinking for intoxication were
statistically significantly associated with ARPG compared
with non-smokers and respondents who had not been
drinking for intoxication. Both family gambling and peer
gambling were statistically significantly associated with
higher proportion of ARPGers.
The multivariate model with ARPG and the correlates
are presented in Table 5. The odds ratio (95% CI) ofbeing a male past-year ARPGer was 2.27 (1.0-5.0). In
practice this means that the likelihood of being a male
past-year ARPGer is roughly 2 times higher for males
than for females, whereas, the odds ratio for gambling
often or sometimes was 5.78 (3.0-11.0) and 2.42 (1.3-4.5)
for video game playing weekly or more often. Further,
the odds ratio (95% CI) of being an ARPGer who had
been drinking for intoxication was 2.00 (0.9-4.4), 1.74
(0.8-4.0) for smoking, 0.94 (0.5-1.7) for family gambling
and 6.23 (3.8-13.8) for having peer gamblers. In the model,
goodness of fit was assessed using Nagelkerke’s R2 which
was 0.451.Discussion
Our study was the first in Finland using the DSM-IV-
MR-J. Internal consistency reliability of the Finnish ver-
sion of the DSM-IV-MR-J was acceptable and even
higher than the original instrument’s alpha value [46].
Our results with DSM-IV-MR-J supported the use of the
one-factor solution as with the original version [46].
However, our study is limited by the fact that we did not
follow all the steps of the cross-cultural adaptation de-
scribed by Beaton and colleagues [53]. Internationally, the
DSM-IV-MR-J has been criticised for producing inflated
prevalence rates [14,54-56]. Therefore, further investiga-
tion of classification accuracy of the Finnish version of the
Table 3 Gambling participation, at-risk/problem gambling and substance use among adolescents by gender
All Boys Girls
n (%, CI) n (%, CI) n (%, CI)) Significance
Gambling frequency, past-year (n=956) Chi=77.263, df=3, p≤0.001
No gambling 463 (48.4±3.1) 185 (37.4±4.3) 278 (60.2±4.5)
Once or twice 298 (31.2±2.9) 160 (32.4±4.1) 138 (29.9±4.2)
Sometimes 167 (17.5±2.4) 123 (24.9±3.8) 44 (9.5±2.7)
Often 28 (2.9±1.1) 26 (5.3±2.0) 2 (0.4±0.6)
Past-year at-risk/problem gambling
(DSM- IV-MR-J) (n=956)
Chi=40.892, df=1, p≤0.001
At-risk/problem gambling (score ≥2) 76 (7.9±1.7) 66 (13.4±3.0) 10 (2.2±1.3)
No gambling or no risk/problem (score 0–1) 880 (92.1±1.7) 428 (86.6±3.0) 452 (97.8±1.3)
Smoking (n=946) Chi=4.512, df=1, p=0.041
Yes 76 (8.0±1.7) 48 (9.9±2.7) 28 (6.1±2.2)
No 870 (92.0±1.7) 439 (90.1±2.7) 431 (93.9±2.2)
Drinking for intoxication (n=949) Chi=2.298, df=1, p=0.138
Yes 84 (8.9±1.8) 50 (10.2±2.7) 34 (7.4±2.4)
No 865 (91.1±1.8) 440 (89.8±2.7) 425 (92.6±2.4)
Significance (p) is determined by Chi-squared test; N=988; CI, Confidence Intervals.
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another instrument.
In this study, illegal act, loss of control, tolerance and
lies were the most sensitive DSM-IV-MR-J criteria in
identifying ARPGers. Eventually, the most sensitive cri-
teria, illegal acts, were the least specific criteria. It has
been suggested that even at-risk gambling level, stealing
money may be a strong early warning sign of gambling
problems [44]. Conversely, illegal or unsocial acts and
loss of control may also reflect adolescent age-related
impetuous behaviour in general. Though the criterion of
illegal acts was removed from the DSM-5 criteria for
gambling disorder [49,57], since this particular measure
is based on DSM-IV criteria, it was included here. Previ-
ous research indicates that pre-occupation, tolerance, es-
cape and chasing losses are the most important indicators
of adolescent problem gambling [6,23]. Studying bothTable 4 Association between at-risk/problem gambling and t
Correlates chi df p
Gambling and gaming participation
Gambling frequency (4 groups) 281.677 3 ≤0.0
Video game playing (3 groups) 71.718 2 ≤0.0
Substance use
Smoking (2 groups) 31.822 1 ≤0.0
Drinking for intoxication (2 groups) 45.740 1 ≤0.0
Social variables
Family gambling (2 groups) 6.123 1 0.016
Peer gambling (2 groups) 148.075 1 ≤0.0
At-risk/problem gambling (ARPG) was defined using the DSM-IV-MR-J criteria (scoreat-risk and probable problem gamblers as one group may
explain the high endorsement of these particular criteria,
since all three items have been found highly endorsed by
adolescent pathological gamblers [6]. Moreover, a previous
study found specific gender differences among ARPGers
in endorsements [44]. Our sample size, however, did not
allow us to look at the gender differences. Nevertheless,
these signs are worth noticing while planning preventive
and educative interventions for adolescents.
Over half of the respondents had gambled during the
past year. However, gambling participation was clearly
lower than in international estimates, where the gam-
bling participation rate varies from 77% to 83% [4]. Still,
the gambling participation was slightly higher compared
to earlier Finnish study (e.g. [17]). The estimates of ARPG
(7.9%) found in this study seems to fall within a medium
range of international prevalence rates [4,44], but higherhe correlates
ARPG associated with Reference categories
01 Often or sometimes Never or once or twice
01 Weekly or more often Never or less than once a week
01 Yes No
01 Yes No
Yes No
01 Yes No
≥2); Significance (p) is determined by chi-squared test; N=988.
Table 5 Multivariate model with the correlates and at-
risk/problem gambling
OR p 95% CI
Socio-demographic
Male 2.27 0.042 1.0-5.0
Female a a a
Gambling and gaming participation
Gambling often or sometimes 5.78 ≤0.001 3.0-11.0
Never or once or twice a a a
Video game playing weekly or more 2.42 0.006 1.3-4.5
Video game playing never or less
than once a week
a a a
Substance use
Drinking for intoxication 2.00 0.087 0.9-4.4
No drinking for intoxication a a a
Smoking 1.74 0.191 0.8-4.0
No smoking a a a
Social variables
Family gambling 0.94 0.846 0.5-1.7
No family gambling a a a
Peer gambling 6.23 ≤.001 3.8-13.8
No peer gambling a a a
Nagelkerke .451
Binary logistic regression analysis; At-risk/problem gambling was defined using
the DSM-IV-MR-J criteria (score≥2); Reference group for at-risk/problem
gambling: No gambling or no risk (DSM-IV-MR-J score=0-1); N=931; CI,
Confidence Interval.
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included lotto, slot machines, scratch cards, Toto-games,
Internet gambling and other games you bet with money.
The study in 2006 was the first in Finland that used a
measure targeted for adolescents, the South Oaks Gam-
bling Screen Revised for Adolescents (SOGS-RA), which
may produce higher prevalence rates than DSM-IV-MR-J
[58,59]. Our prevalence estimate is also higher than
reported in 2011 [18], a study that used the adult version
of the SOGS, which is not a recommended measure for
adolescents [60]. Our results may not be directly compar-
able to previous Finnish studies [18,19], those being popu-
lation studies with more reliable generalizability. The
prevalence estimates of this study are also higher than esti-
mates from other Nordic countries [16,58,61-63], which
may be explained by Finland’s greater availability and
accessibility to gambling activities, or positive attitudes
towards gambling especially among Finnish males [64].
Both gambling frequency and ARPG were greater
among males than females as noted in previous studies
on both adolescents [65,66] and adults [5,65]. Our re-
sults also confirmed that male adolescents smoked more
than females [52,67]. The gender difference regarding
gambling may be influenced by sex-role socialisation[68], thus suggesting that there might be a similar aeti-
ology to gambling participation as with other high-risk
behaviours [69]. Male problem gamblers score higher in
impulsivity, antisocial personality and sensation seeking
[70,71] which may play an important role in males being
more prone to ARPG behaviours.
Both underage gambling participation and the rela-
tively high prevalence rate of problem gambling in this
sample indicate that the enforcement of age limits re-
garding underage gambling has not been efficient [21].
Since opportunities for gambling are widely accessible
and available in Finland, it may be that some adolescents
find their way to get around the regulatory system, for
example by using an adult’s account or by gambling in
informal settings privately. Our results are alarming
since the respondents were considerably younger than
18, which is the legal age for gambling in Finland.
Smoking and drinking are both well-known adolescent
risky behaviours [72,73]. However, gambling has not been
perceived as such a high-risk behaviour, for example by
parents and teachers [74-77], as signs of gambling are not
easily observable [78] and gambling being perceived as a
socially acceptable form of entertainment [13]. Male ado-
lescents are found to be prone to alcohol use and delin-
quency [79]. In our study, however, no statistically
significant gender difference was found in drinking for
intoxication. These findings warrant further investigation
because both early onset age of gambling and male gender
are clearly associated with substance-related problems.
Our results confirm that frequent video game playing
along with frequent gambling were associated with ARPG
[30,35]. Video game playing is a very popular hobby
among adolescents, particularly males. In fact, video game
playing includes similar elements to gambling such as loss
of sensation of time, experiencing a “high” and relaxing or
“escaping” [35]. Our findings highlight the importance of
acknowledging the association between video game
playing and ARPG for this particular age group. Video
game players may think that skills that they have for
video game playing also apply to gambling due to their
similar structural characteristics [35]. This perception
leads to an illusion of control [80], and puts adoles-
cents in a vulnerable position in regard to gambling ac-
tivities. Thus, appropriate knowledge (risks involved)
should be provided to adolescents and their parents
and, moreover, raise public awareness about the pos-
sible risks of excessive gambling and offer tools for
early detection of problem behaviour.
Parental gambling is associated with adolescent gam-
bling and gambling problems [23,37]. Gambling may be
some type of family affair that is viewed to be far more
normal and acceptable than alcohol drinking or cigarette
smoking. Some parents are not too alarmed about their
children gambling and many parents, in fact, gamble
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bling strongly associated with ARPG. Our finding is in
line with Hardoon and Derevensky [13] and recent re-
sults from a Norwegian study [62]. Peers play an import-
ant part in the lives of first-year junior high school
students and that may explain why the association of
peer gambling was superior compared with family mem-
ber gambling. Another explanation for the significant as-
sociation of peer gambling may be that adolescents’
attitudes towards gambling are closely related to what
their peers think about gambling.
It is noted that social learning and peer modelling are
strongly involved in the acquisition of gambling behav-
iours [36], and adolescents may choose a more risky be-
haviour when peers are actually present [41]. Besides, a
high level of peer influence may lower adolescents’ cop-
ing skills [81]. Thus, school-based prevention programs
(e.g. Stacked Deck), where students are taught the his-
tory of gambling: the true odds and gambling-related
cognitive erroneous thoughts, early signs of problem
gambling, causes and risk factors of problem gambling
and skills for good decision making and problem solving
[82], are highly recommended for implementation
internationally.
As the age group of young adolescents has previously
received relatively little attention in gambling literature
[4], the sample size of the current study was relatively
large and response rate remarkably high. However, the
sample consisted of students from eight out of eleven
provinces, but lacked any schools from the south of
Finland. The greater areas of South Finland’s school dis-
trict do not allow any type of survey to be carried out
with their students or teachers. However caution is
needed regarding the generalizability of the results.
Future studies on population-based prevalence of ARPG
of the target age group are needed.
The strength of the study is that risky behaviours other
than gambling were included, which allows for identify-
ing common risk factors and thus individuals who may
be predisposed to developing risky behaviour in different
domains. Still, some variables (i.e. smoking and alcohol
drinking) were assessed with single questions, which
may be viewed as subjective measures. Thus, our results
related to the prevalence of smoking and alcohol use are
consistent with the Finnish School Health Promotion
Study [52]. It is also worth mentioning that the use of a
single question inquiring into drinking for intoxication
and smoking had possibly affected why they were found
significant in the bivariate analyses, and non-significant
in multivariate analyses where other factors overpowered
their influence. Nevertheless, future studies may address
this issue by using questions that clearly specify, for ex-
ample, the frequency of use (e.g. weekly, daily, occasionally),
the time frame, what was smoked (cigarette, marijuana),and more specific questions concerning alcohol use by
using more clear categories (mild, moderate, heavy), or
using, for example, the existing Adolescent Alcohol In-
volvement Scale (AAIS) [83].
Finally, the potential influence of peers should also be
noted. Adolescents may overestimate their peers’ gam-
bling and these misperceptions may affect their actions
[84,85]. Herein it is possible that the respondents overes-
timated their own gambling activity to give socially ac-
ceptable answers among peers. It is also possible that
peer influence had been present during the completion
of the questionnaire, since the participants filled the
questionnaire in their classrooms supervised by their re-
spective teachers. To overcome this assumption, super-
vision of the participants should be more controlled.
Conclusions
Overall, the Finnish version of the DSM-IV-MR-J had
acceptable internal consistency reliability and factorial
validity. None of the DSM-IV-MR-J criteria were accur-
ate enough to screen ARPG per se. ARPG past-year
prevalence was relatively high with males gambling more
than females. ARPG was as common as drinking alcohol
for intoxication and smoking. Peer gambling was strongly
associated with ARPG. Therefore, ARPG among Finnish
adolescents is an area of public health concern for Finnish
policy makers, which must be addressed with further stud-
ies to elucidate the extent and severity. Currently there are
no prevention programs or specific treatment facilities for
youth gambling in Finland. Efficient strategies to minimise
the risks of gambling problems, tools for prevention and
identification of ARPG among the underage are needed.
Therefore, specific courses of actions should take place.
First, the laws prohibiting the underage from gambling
must be rigorously enforced. Further studies should also
examine how efficient these laws and plans can be. Second,
more resources and funding for prevention programs at
schools are needed. Third, more efforts are needed to in-
crease the public awareness of gambling being a type of
adolescent high-risk behaviour, along with substance abuse,
that requires attention. Fourth, legislators and policy
makers should be properly informed regarding the im-
portance of educating the public about responsible
gambling practices.
As an example, a clear public health policy, Framework
for Action [42] for youth gambling from the International
Centre for Youth Gambling Problems and High-Risk
Behaviours, Montreal, Canada, has four goals to protect the
underage from gambling-related harms: a) de-normalization
of youth problem gambling (challenging myths, and miscon-
ceptions about youth gambling and promoting realistic and
accurate knowledge of the impact of youth gambling),
b) prevention, c) protection (protect children and adoles-
cents from potentially harmful products) and d) harm
Castrén et al. Substance Abuse Treatment, Prevention, and Policy  (2015) 10:9 Page 9 of 10reduction, which focuses on preventing the specific prob-
lem behaviour from developing (especially for those who
are at risk) [42].
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